The influence of repeated cold water immersion on adaptations to strength and power training by Wilson, Laura J. et al.
Middlesex University Research Repository
An open access repository of
Middlesex University research
http://eprints.mdx.ac.uk
Wilson, Laura J., Dimitriou, Lygeri ORCID: https://orcid.org/0000-0002-5093-558X, Gondek,
Marcela B., Hills, Frank and Cockburn, Emma (2018) The influence of repeated cold water
immersion on adaptations to strength and power training. In: 23rd Annual Congress of the
ECSS 2018, 04-07 Jul 2018, Dublin, UK.
Final accepted version (with author’s formatting)
This version is available at: http://eprints.mdx.ac.uk/26294/
Copyright:
Middlesex University Research Repository makes the University’s research available electronically.
Copyright and moral rights to this work are retained by the author and/or other copyright owners
unless otherwise stated. The work is supplied on the understanding that any use for commercial gain
is strictly forbidden. A copy may be downloaded for personal, non-commercial, research or study
without prior permission and without charge.
Works, including theses and research projects, may not be reproduced in any format or medium, or
extensive quotations taken from them, or their content changed in any way, without first obtaining
permission in writing from the copyright holder(s). They may not be sold or exploited commercially in
any format or medium without the prior written permission of the copyright holder(s).
Full bibliographic details must be given when referring to, or quoting from full items including the
author’s name, the title of the work, publication details where relevant (place, publisher, date), pag-
ination, and for theses or dissertations the awarding institution, the degree type awarded, and the
date of the award.
If you believe that any material held in the repository infringes copyright law, please contact the
Repository Team at Middlesex University via the following email address:
eprints@mdx.ac.uk
The item will be removed from the repository while any claim is being investigated.
See also repository copyright: re-use policy: http://eprints.mdx.ac.uk/policies.html#copy














Middlesex University (Middlesex, UK). 
2
Newcastle University (Newcastle, UK). 
 
Introduction 
Cold Water Immersion (CWI) is a popular recovery strategy utilised by athletes in order to attenuate 
the negative influence of strenuous exercise on subsequent performance. One of the proposed 
physiological mechanisms underpinning the use of CWI is the potential to limit the inflammatory 
response after acute exercise. Given that the inflammatory cascade ultimately leads to muscle 
regeneration and repair, it is pertinent to investigate the longer term impact of regular cryotherapy 
exposure on adaptations to strength and power training. 
 
Methods 
Thirteen resistance trained males (mean age 25.8 ± 5.5 years; height 1.8 ± 0.1 m; mass 83.6 ± 15.7 
kg; 4RM back squat 146.2 ± 38.5 kg) completed an 8 week (1 x 4 week strength and 1 x 4 week 
power block) lower body resistance training program. Participants were match-paired into either the 
CWI (10 min at 10° ± 0.5°) or placebo group based on a ratio of lean mass to 4RM back squat. 
Participants completed 2 training sessions per week and completed their allocated recovery 
intervention after each training session. Measures of muscle fibre pennation angle, maximal voluntary 
isometric contraction (MVIC) at 90°, peak torque of the knee extensors (60deg∙s), and isometric squat 
parameters (peak force and rate of force development (RFD))were measured at baseline, midpoint 
and post training intervention. Results were analysed using magnitude based inferences.  
 
Results 
At the post testing session, CWI demonstrated a likely moderate harmful effect on muscle fibre 
pennation angle compared to the placebo group (CWI: 11.4; ±4.8%; placebo: 21.5; ±8.4%). However, 
CWI demonstrated a likely large beneficial effect on peak torque (60deg∙s) compared to the placebo 
group (CWI: 7.5; ±6.5%; placebo: -2.4; ±4.0%) at midpoint. There were trivial differences between 
groups for isometric peak force and peak torque (60deg∙s) from baseline to post. All other effects 
were unclear.   
 
Discussion 
The greater increase in muscle fibre pennation angle in the placebo group compared to the CWI 
group would indicate a greater increase lean muscle mass. However, CWI still demonstrated a 
positive impact on peak torque at 60 deg∙s compared to the placebo group. Blood sample analyses 
are ongoing and may offer further insight into the underpinning mechanisms. Further investigation is 
warranted to better understand the potential negative impact of repeated cryotherapy exposure on 
functional adaptations to strength and power training stimuli.  
 
 
